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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we discuss the remaining issues related to downlink signals and channels. It includes:
1) Clarification of the action timing when UE receive MAC CE in PDSCH to activate/deactivate Scell/CSI-RS/TCI state/SRS in PDSCH and K1=-1 in DCI scheduling the corresponding PDSCH.
2) The processing of additional DMRS symbols for PDSCH mapping type B when front loaded DMRS collides with the CORESET.
3) The rest of 3 Questions from RAN4 LS on the P/SP-CSI-RS validation on the Scell during the activation period.

[bookmark: OLE_LINK13][bookmark: OLE_LINK36][bookmark: _Ref129681832]Action time when UE receive MAC CE for (de)activation of Scell/CSI-RS/TCI state/SRS
It could be observed from current spec of TS 38.213 and TS 38.214 that the application time for MAC CE command is bundled by the HARQ-ACK transmission time for the corresponding PDSCH carrying the MAC CE.  For instance, when UE receives in a PDSCH a SCell activation command in slot n, the corresponding actions shall be applied in slot n+k, where k is [image: ] and K1 is the number of slots for a PUCCH transmission with HARQ-ACK indicated by PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH.  The inapplicable value (k1=-1) for HARQ-ACK feedback is introduced in NR-U, which indicate UE the PUCCH resource for HARQ feedback is not allocated and will be provided in the following DCI. The action time when an inapplicable value is provided in the DCI scheduling the PDSCH carrying the MAC CE is not clear now. Based on the current spec, the exact action time when an inapplicable K1 is provided is not clear.  It does not make sense by using k1=-1 when calculating the action time because it will reduce the processing time shorter than UE capability. In another example, when a UE receives an activation command for an SRS resource, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command is transmitted in slot n, the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. If gNB indicate K1=-1 for such case, the transmission of SRS resource might be unnecessarily deferred until UE get a valid K1 for HARQ-ACK feedback. 
The issue was proposed in RAN1#104bis-e [1]. During the preparation phase, one company express that gNB should avoid to configure K1=-1 for the PDSCH carrying MAC CE and show the concern that it may have big standard impact in the late NR-U maintenance phase. We think disallowing the K1 indication with inapplicable value for the PDSCH carrying MAC CE can solve the issue with less standard impact. However, it should be clearly reflected in the spec. Otherwise, UE is still possible to receive DCI scheduling PDSCH carrying a MAC CE and indication K1=-1 at the same time. 
Proposal 1: UE is not expected to receive a DCI format providing inapplicable K1 value and scheduling the PDSCH carrying the MAC-CEs. The changes required in TS38.213 and TS38.214 are in TP#1 and TP#2 in the appendix.

Front-loaded/Additional DMRS symbols for PDSCH mapping type B when collide with CORESET
[bookmark: _Ref60737941]In RAN1#104e, the following 3 issues were discussed with high priority in the email thread of [104-e-NR-NRU-01][2]。
· DL-C1: Front-loaded DMRS collision with CORESET
· DL-C2: PDSCH mapping type B with durations larger than 7 symbols
· DL-C3: Processing time
The issues of DL-C1 and DL-C2 were resolved with the amendment in [3]. However, for the issue DL-C3, there is no consensus in the meeting and some companies think it can be solved by restricting the DMRS shifting within the first 4 symbols with amendment [3] as shown in the following text box. -	if the PDSCH duration   OFDM symbols, the UE is not expected to receive the front-loaded DM-RS beyond the 4th symbol; 

For PDSCH mapping type B with durations larger than 6, the restriction on DMRS shifting is enough considering it does not pose additional requirement on UE processing timeline than Rel-15 considering such restriction already exists for and . However for , it does not help when DMRS is shifted as shown in Figure 1 below. With no DMRS shift, the UE can start channel estimation immediately after the first symbol and then the subsequent demodulation and decoding in the following Tproc,1 plus 4 symbols. If DMRS is shifted, the channel estimation operation and the subsequent demodulation/decoding will be delayed by at most 3 symbols (only 1 symbol left before the end of PDSCH) and UE processing time budget would be reduced to Tproc,1 plus 1 symbol. For capability 2 UEs, the Tproc,1 is only 3 symbols for 15kHz SCS and UE processing time budget will be reduced by as much as 43%. UE is not able to finish the PDSCH decoding and HARQ-ACK preparation in such a short time.  In order to overcome the above mentioned problems, the processing time for  should be relaxed when DMRS is shifted. The simple relaxation is to add the number of shifted symbols into Tproc,1 calculation to provide enough time for the UE processing.
[image: ]
[bookmark: _Ref66783419]Figure 1 the timeline with vs without DMRS shift for 5 symbols PDSCH with dmrs-AdditionalPosition = 'pos0'
Proposal 2: In order to address the issue of a reduced UE processing time budget in case of DMRS shift, relaxation of the UE processing time requirement i.e. add the number of shifted symbols to Tproc,1, is supported at least for 5 symbols PDSCH. The corresponding text proposal is in the TP#3 in the appendix.
Discussion on measuring CSI-RS during SCell activation
In RAN1#104-e, the LS from RAN4 was discussed [4]. There was consensus on Question 1 and a reply LS [5] was sent to RAN4 clarifying the understanding from RAN1.Question by RAN4 (1) When none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE on the being-activated SCell,
a. What is the expected UE behaviour for this P/SP CSI-RS measurement and report on the being-activated SCell? 
Reply by RAN1: As in Rel-15, the UE is expected to receive the P/SP CSI-RS.

For the other 3 questions, companies have different understanding on whether UE will acquire CSI request field in DCI format 0-1, SFI or COT duration in DCI 2-0 transmitted on the activated cell for the being activated cell. Considering there is no discussion on this issue in RAN2 before, it would be better to determine the behavior by RAN1 or asking RAN2 to clarify the behavior. The CSI request field in DCI format 0-1 might only be used to trigger UE measuring AP CSI-RS for CSI feedback, it is reasonable for a UE not to detect such DCI for the being activated Scell considering the description in RAN2 spec [6]. However, the COT duration field or SFI field of a being-activated SCell might be multiplexed with COT duration field or SFI field for other activated serving cell. Discarding COT duration field or SFI field for being activated SCell intentionally do not save any complexity. On the other hand, the cross carrier indication of COT duration or SFI can still help UE to determine whether the configured CSI-RS is in the COT.  So we think UE should be able to decode both COT duration field and SFI field in an activated serving cell for the being activated SCell. 
Observation 1: The behavior whether UE is able to acquire CSI request in DCI format 0-1, SFI or COT duration in DCI format 2-0 transmitted on the activated cell for the being activated cell should be clarified either in RAN1 or RAN2 before further discussing P/SP CSI-RS validation.  


[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In the paper, we make the following proposals and observation on the DL signal and channels.
Proposal 1: UE is not expected to receive a DCI format providing inapplicable K1 value and scheduling the PDSCH carrying the activation command.
Proposal 2: In order to address the issue of a reduced UE processing time budget in case of DMRS shift, relaxation of the UE processing time requirement i.e. add the number of shifted symbols to Tproc,1, is supported at least for 5 symbols PDSCH. The corresponding text proposal is in the TP#3 in the appendix.
Observation 1: The behavior whether UE is able to acquire CSI request in DCI format 0-1, SFI or COT duration in DCI format 2-0 transmitted on the activated cell for the being activated cell should be clarified either in RAN1 or RAN2 before further discussing P/SP CSI-RS validation.  
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Appendix:

TP#1: in TS38.213
[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc52208325]4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.  UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format provides an inapplicable value from dl-DataToUL-ACK-r16.
Unchanged text omitted

[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc36498140][bookmark: _Toc45699166][bookmark: _Toc52208328]7 	Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by SRS-PosResourceSet-r16 as described in Clause 7.3.1. If the UE is provided a number of RS resources for pathloss estimation for PUSCH/PUCCH/SRS transmissions that is larger than 4, the UE maintains for pathloss estimation RS resources corresponding to RS resource indexes  as described in Clauses 7.1.1, 7.2.1, and 7.3.1. If an RS resource updated by MAC CE, as described in Clauses 7.1.1, 7.2.1 and 7.3.1, is one from the RS resources the UE maintains for pathloss estimation for PUSCH/PUCCH/SRS transmissions, the UE applies the pathloss estimation based on the RS resources starting from the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE and is the SCS configuration for the PUCCH or PUSCH, respectively. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying MAC CE provides an inapplicable value from dl-DataToUL-ACK-r16.
Unchanged text omitted
[bookmark: _Toc12021448][bookmark: _Toc20311560][bookmark: _Toc26719385][bookmark: _Toc29894816][bookmark: _Toc29899115][bookmark: _Toc29899533][bookmark: _Toc29917270][bookmark: _Toc36498144][bookmark: _Toc45699170][bookmark: _Toc52208332]7.2.1	UE behaviour
Unchanged text omitted
-	If the UE is provided PUCCH-SpatialRelationInfo, the UE obtains a mapping, by an index provided by p0-PUCCH-Id, between a set of pucch-SpatialRelationInfoId values and a set of p0-PUCCH-Value values. If the UE is provided more than one values for pucch-SpatialRelationInfoId and the UE receives an activation command [11, TS 38.321] indicating a value of pucch-SpatialRelationInfoId, the UE determines the p0-PUCCH-Value value through the link to a corresponding p0-PUCCH-Id index. The UE applies the activation command in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying activation command provides an inapplicable value from dl-DataToUL-ACK-r16. 

-	If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the p0-PUCCH-Value value from the P0-PUCCH with p0-PUCCH-Id value equal to the minimum p0-PUCCH-Id value in p0-Set
-	[image: ] is a bandwidth of the PUCCH resource assignment expressed in number of resource blocks for PUCCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] and [image: ] is a SCS configuration defined in [4, TS 38.211]
-	[image: ]is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP [image: ] of carrier [image: ] of the primary cell [image: ] as described in Clause 12
-	If the UE is not provided pathlossReferenceRSs or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to obtain MIB
-	If the UE is provided a number of RS resource indexes, the UE calculates [image: ] using RS resource with index [image: ], where [image: ]. [image: ] is a size for a set of RS resources provided by maxNrofPUCCH-PathlossReferenceRSs. The set of RS resources is provided by pathlossReferenceRSs. The set of RS resources can include one or both of a set of SS/PBCH block indexes, each provided by ssb-Index in PUCCH-PathlossReferenceRS when a value of a corresponding pucch-PathlossReferenceRS-Id maps to a SS/PBCH block index, and a set of CSI-RS resource indexes, each provided by csi-RS-Index when a value of a corresponding pucch-PathlossReferenceRS-Id maps to a CSI-RS resource index. The UE identifies a RS resource in the set of RS resources to correspond either to a SS/PBCH block index or to a CSI-RS resource index as provided by pucch-PathlossReferenceRS-Id in PUCCH-PathlossReferenceRS
-	If the UE is provided pathlossReferenceRSs and PUCCH-SpatialRelationInfo, the UE obtains a mapping, by indexes provided by corresponding values of pucch-PathlossReferenceRS-Id, between a set of pucch-SpatialRelationInfoId values and a set of referenceSignal values provided by PUCCH-PathlossReferenceRS. If the UE is provided more than one values for pucch-SpatialRelationInfoId and the UE receives an activation command [11, TS 38.321] indicating a value of pucch-SpatialRelationInfoId, the UE determines the referenceSignal value in PUCCH-PathlossReferenceRS through the link to a corresponding pucch-PathlossReferenceRS-Id index. The UE applies the activation command in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying activation command provides an inapplicable value from dl-DataToUL-ACK-r16.  
-	If PUCCH-SpatialRelationInfo includes servingCellId indicating a serving cell, the UE receives the RS for resource index [image: ] on the active DL BWP of the serving cell
Unchanged text omitted

[bookmark: _Toc12021477][bookmark: _Toc20311589][bookmark: _Toc26719414][bookmark: _Toc29894849][bookmark: _Toc29899148][bookmark: _Toc29899566][bookmark: _Toc29917303][bookmark: _Toc36498177][bookmark: _Toc45699203][bookmark: _Toc52208365]9.2.2	PUCCH Formats for UCI transmission
Unchanged text omitted
A spatial setting for a PUCCH transmission is provided by PUCCH-SpatialRelationInfo if the UE is configured with a single value for pucch-SpatialRelationInfoId; otherwise, if the UE is provided multiple values for PUCCH-SpatialRelationInfo, the UE determines a spatial setting for the PUCCH transmission as described in [11, TS 38.321]. The UE applies corresponding actions in [11, TS 38.321] and a corresponding setting for a spatial domain filter to transmit PUCCH in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information with ACK value corresponding to a PDSCH reception providing the PUCCH-SpatialRelationInfo and [image: ] is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying PUCCH-SpatialRelationInfo provides an inapplicable value from dl-DataToUL-ACK-r16.
Unchanged text omitted

[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc52208375][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
Unchanged text omitted
For a CORESET other than a CORESET with index 0, if a UE is provided a single TCI state for a CORESET, or if the UE receives a MAC CE activation command for one of the provided TCI states for a CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by the TCI state. For a CORESET with index 0, the UE expects that QCL-TypeD of a CSI-RS in a TCI state indicated by a MAC CE activation command for the CORESET is provided by a SS/PBCH block
-	if the UE receives a MAC CE activation command for one of the TCI states, the UE applies the activation command in the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and  is the SCS configuration for the PUCCH. The active BWP is defined as the active BWP in the slot when the activation command is applied. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying activation command provides an inapplicable value from dl-DataToUL-ACK-r16.
Unchanged text omitted

[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319][bookmark: _Toc36498193][bookmark: _Toc45699221]TP#2 in TS38.214 
[bookmark: _Toc11352095][bookmark: _Toc20317985][bookmark: _Toc27299883][bookmark: _Toc29673148][bookmark: _Toc29673289][bookmark: _Toc29674282][bookmark: _Toc36645512][bookmark: _Toc45810557][bookmark: _Toc52457767]5.1.4.2	PDSCH resource mapping with RE level granularity
For a UE configured with a list of ZP-CSI-RS-ResourceSet(s) provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList: 
-	when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, as described in clause 6.1.3.19 of [10, TS 38.321], for ZP CSI-RS resource(s), the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying activation command provides an inapplicable value from dl-DataToUL-ACK-r16.

-	when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, as described in clause 6.1.3.19 of [10, TS 38.321], for activated ZP CSI-RS resource(s), the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying deactivation command provides an inapplicable value from dl-DataToUL-ACK-r16.

5.1.5	Antenna ports quasi co-location
When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from the first slot that is after slot where  is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying activation command provides an inapplicable value from dl-DataToUL-ACK-r16.. If tci-PresentInDCI is set to "enabled" or tci-PresentForDCI-Format1-2-r16 is configured for the CORESET scheduling the PDSCH, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than timeDurationForQCL if applicable, after a UE receives an initial higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to 'QCL-TypeA', and when applicable, also with respect to'QCL-TypeD'.

[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673173][bookmark: _Toc29673314][bookmark: _Toc29674307][bookmark: _Toc36645537][bookmark: _Toc45810582][bookmark: _Toc52457792]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology

A trigger state is initiated using the CSI request field in DCI.
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a subselection indication, as described in clause 6.1.3.13 of [10, TS 38.321], used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the subselection indication, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying subselection indication provides an inapplicable value from dl-DataToUL-ACK-r16..

[bookmark: _Toc11352118][bookmark: _Toc20318008][bookmark: _Toc27299906][bookmark: _Toc29673175][bookmark: _Toc29673316][bookmark: _Toc29674309][bookmark: _Toc36645539][bookmark: _Toc45810584][bookmark: _Toc52457794]5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
For semi-persistent reporting on PUSCH, a set of trigger states are higher layer configured by CSI-SemiPersistentOnPUSCH-TriggerStateList, where the CSI request field in DCI scrambled with SP-CSI-RNTI activates one of the trigger states. A UE is not expected to receive a DCI scrambled with SP-CSI-RNTI activating one semi-persistent CSI report with the same CSI-ReportConfigId as in a semi-persistent CSI report which is activated by a previously received DCI scrambled with SP-CSI-RNTI.
For semi-persistent reporting on PUCCH, the PUCCH resource used for transmitting the CSI report are configured by reportConfigType. Semi-persistent reporting on PUCCH is activated by an activation command as described in clause 6.1.3.16 of [10, TS 38.321], which selects one of the semi-persistent Reporting Settings for use by the UE on the PUCCH. When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated semi-persistent Reporting Setting should be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.  UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying activation command provides an inapplicable value from dl-DataToUL-ACK-r16..
For a UE configured with CSI resource setting(s) where the higher layer parameter resourceType set to 'semiPersistent'. 
[bookmark: _Hlk512597011]-	when a UE receives an activation command, as described in clause 6.1.3.12 of [10, TS 38.321], for CSI-RS resource set(s) for channel measurement and CSI-IM/NZP CSI-RS resource set(s) for interference measurement associated with configured CSI resource setting(s), and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the selection command, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State's, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. If a TCI-State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying selection command provides an inapplicable value from dl-DataToUL-ACK-r16.
-	when a UE receives a deactivation command, as described in clause 6.1.3.12 of [10, TS 38.321], for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource set(s) shall apply starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying deactivation command provides an inapplicable value from dl-DataToUL-ACK-r16.


[bookmark: _Toc11352133][bookmark: _Toc20318023][bookmark: _Toc27299921][bookmark: _Toc29673192][bookmark: _Toc29673333][bookmark: _Toc29674326][bookmark: _Toc36645556][bookmark: _Toc45810601][bookmark: _Toc52457811]5.2.4	CSI reporting using PUCCH
A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be configured by higher layers for multiple periodic CSI Reports corresponding to multiple higher layer configured CSI Reporting Settings, where the associated CSI Resource Settings are higher layer configured. Periodic CSI reporting on PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity. 
A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from the first slot that is after slot  when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command described in clause 6.1.3.16 of [10, TS 38.321] where  is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying activation command provides an inapplicable value from dl-DataToUL-ACK-r16. The activation command will contain one or more Reporting Settings where the associated CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH formats 3 or 4 supports Type I CSI with wideband and sub-band frequency granularities and Type II CSI Part 1.




[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632][bookmark: _Toc52457842]6.2.1	UE sounding procedure
---------------------------------------------------- Unchanged part --------------------------------------------------------------
[bookmark: _Hlk497223612]For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource or SRS-PosResource-r16 is set to 'semi-persistent':
-	when a UE receives an activation command, as described in clause 6.1.3.17 or 6.1.3.36 of [10, TS 38.321], for an SRS resource, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying activation command provides an inapplicable value from dl-DataToUL-ACK-r16. The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. When the SRS is configured with the higher layer parameter SRS-ResourceSet, each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise. When the SRS is configured with the higher layer parameter SRS-PosResourceSet-r16, each ID in the list of reference signal IDs may refer to a reference SS/PBCH block on a serving or non-serving cell indicated by PCI field in the activation command, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the activation command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the activation command if present, same serving cell and bandwidth part as the SRS resource set otherwise, or DL PRS of a serving or non-serving cell indicated by a higher layer parameter.
[bookmark: _Hlk512330606]-	if an SRS resource in the activated resource set is configured with the higher layer parameter spatialRelationInfo or spatialRelationInfoPos-r16, the UE shall assume that the ID of the reference signal in the activation command overrides the one configured in spatialRelationInfo or spatialRelationInfoPos-r16.
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying deactivation command provides an inapplicable value from dl-DataToUL-ACK-r16.
---------------------------------------------------- Unchanged part ---------------------------------------------------------------

-	when a UE receives an spatial relation update command, as described in clause 6.1.3.26 of [10, TS 38.321], for an SRS resource configured with the higher layer parameter SRS-Resource, and when the HARQ-ACK corresponding to the PDSCH carrying the update command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on updating spatial relation for the SRS resource shall be applied for SRS transmission starting from the first slot that is after slot UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format scheduling PDSCH carrying update command provides an inapplicable value from dl-DataToUL-ACK-r16. The update command contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the updated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the update command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the update command if present, same serving cell and bandwidth part as the SRS resource set otherwise. When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching', the UE shall not expect to be configured with different spatial relations for SRS resources in the same SRS resource set.

TP#3: in TS38.214
[bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc27299923][bookmark: _Toc29673194][bookmark: _Toc29673335][bookmark: _Toc29674328][bookmark: _Toc36645558][bookmark: _Toc45810603][bookmark: _Toc60777179]5.3	UE PDSCH processing procedure time
[bookmark: _Hlk45742881][bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 


-	For operation with shared spectrum channel access, is calculated according to [4, TS 38.211], otherwise =0.
-	If the PDSCH DM-RS position  for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is  then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0
-	If a PUCCH of a larger priority index would overlap with PUCCH/PUSCH of a smaller priority index, d2 for the PUCCH of a larger priority is set as reported by the UE; otherwise d2 = 0.
-	For the PDSCH mapping type B, if the number of PDSCH symbols allocated is L = 5,  is the number of incremented symbols of DMRS location  as given in clause 7.4.1.1.2 of [4, TS 38.211]; otherwise .
---------------------------------------------------- Unchanged part ---------------------------------------------------------------
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